One of the main problems that public institutions face in the management of protected areas, 5 such as the European Natura 2000 network, is determining how to design and implement 6 sustainable management plans that account for the wide range of marketed and non-7 marketed benefits they provide to society. This paper presents an application of a stated 8 preference valuation approach aimed at evaluating the social preferences of the population 9 of the Basque Country, Spain, for the key attributes of a regional Natura 2000 network site. 10
Introduction 21
The European Union (EU)'s biodiversity conservation policy framework follows EU 22
Environmental Action Programmes, as well as international initiatives such as the 23 One of the key features of the N2K is that while it does not exclude human activities therein, 33 as most of the land is privately owned, it aims to ensure that future management is 34 ecologically and economically sustainable. The main focus of the network is on the 35 conservation benefits and intrinsic values of biodiversity. However, similar to other public 36 institutions, the N2K faces the problem of determining a way to design and implement 37 sustainable management plans that go beyond the idea of intrinsic values and thus account 38 for both the tangible social costs and the benefits of conserving these sites. 39 studies (see Table 1 for a summary of economic valuation studies of N2K network sites). 79
[TABLE 1] 80
When comparing studies conducted at the regional/national and site levels, we expect that 81 the economic value of a network of protected sites should be lower than the sum of the value 82 of each protected site within that particular network. Although Pouta et al. (2000) the previous one by allowing random coefficients on observed attributes, while maintaining 129 the assumption that the idiosyncratic error is independent and identically extreme value 130
distributed. 131
The use of an MXL model involves three main specification issues: (1) the determination of 132 which parameters should be modeled as randomly distributed; (2) the choice of mixing 133 distribution for the random coefficients; and (3) the economic interpretation of the randomly 134 distributed coefficients. Determination of the random parameters may be based on the t-135 statistic of the random parameters or, more formally, on the Lagrange multiplier (LM) test 136
proposed by McFadden and Train (2000) . The mixing distribution of the parameters can be 137 1 The power and limitations of the MNL model can be elucidated under the following criteria (Train, 2003) : (1) it can represent systematic taste variations but not random taste variations; (2) it exhibits restrictive substitution patterns (i.e. it complies with the property independence of irrelevant alternatives (IIA), which may not always reflect realistic situations); and (3) it can handle situations where unobserved factors are independent but it cannot be used when unobserved factors are generating some correlation, for example between alternatives. 
where α is the marginal utility of income (usually represented by the coefficient of the 147 payment attribute), β is the parameter to be estimated, and 0 ij X and 1 ij X represent the 148 vector of environmental attributes at the initial level (status quo) and after the change levels, 149 respectively.
3 So, the Hicksian compensating variation measures a change in the expected 150 utility due to a change in the level of provision of the attribute or attributes by weighting this 151 change by the marginal utility of income. Therefore, the WTP for a marginal change in the 152 2 LCMs are based on the idea that individual choice behaviour depends on observable attributes and on unobservable latent heterogeneity. This source of heterogeneity is represented by a model of discrete parameter variation, so that individuals are implicitly sorted into classes, but the assignment of individuals to these classes is unknown to the analyst. LCMs typically generate a few discrete types of individuals. The main advantage of this approach is its easy interpretation of the results. LCMs have long been popular in marketing and psychology (Chintagunta et al., 1991 , Kamakura & Russell, 1989 . 3 It is important to bear in mind the assumptions underlying the closed-form solution for the welfare measure in equation (1) as being: additive disturbances, an extreme value distribution and constant marginal utility of income. The problem of relaxing the hypothesis of constant marginal utility of income is that it complicates the estimation of compensating surplus measures because income enters the utility function non-linearly. Some approaches to incorporating income effects into random utility models have been proposed by Morey et al. (1993) and McFadden (1995) . the attribute by the coefficient of the cost attribute (also referred to as the implicit price). 154
155
The case study 156
The increasing awareness of nature conservation across Europe is also reflected in Basque 157 society and, as a consequence, the land area under protection has increased significantly 158 since the 1990s through the 16/1994 Nature Conservation Act. Regarding the N2K network, 159 52 sites of community interest (SCI) and six special protection zones for birds (SPZB) have where it can self-regenerate. GSB also contains significant landscape and recreation values. 180
The economic activity is mostly based on agriculture and, to a lesser extent, on forestry. 181
Also noteworthy is the production of highly valuable wine, known locally as txakoli, which 182 has enhanced the relevance of the wine sector in GSB and the surrounding area. While in 183 1998, 90 ha of vineyards could be found, in 2008 327 ha were used for production of 184 txakoli, directly employing 52 people. This increase in wine production occurred at the 185 expense of a decline in cattle production, resulting in a change in land use from grasslands 186 to vineyards. This change has aroused concern among conservationists, since the increased 187 demand for vineyard land can put additional pressure on the already threatened cork oak 188 forest remnants. In sum, the description of the site highlights the conflicting development 189 changes in the quality of the site's main attributes were described. It was stated that if the 217 area was not protected, these environmental attributes could suffer different levels of 218 degradation in the future. Alternative proposed management programs aimed at preventing 219 future environmental degradation at the site were also presented to the respondents. The 220 protection programs both credible and understandable. 222
The information included in the DCE refers to the potential effects of various levels of 223 protection in terms of the following attributes (see Table 2 ): (1) native tree species, 224
represented by the percentage of land area covered by cork oak woodland (levels ranging 225 from 2% to 30%); (2) biodiversity, based on the number of endangered species of flora and 226 fauna (levels ranging from five to 25 species); (3) the level of conservation of recreational 227 and cultural facilities (a qualitative level ranging from 'low' to 'very high'); (4) the 228 percentage of land area covered by vineyards (levels ranging from 10% to 40%); and (5) 229 exotic tree plantations represented by the land area covered by commercial pine forest 230 plantations (levels ranging from 15% to 40%). In addition, a monetary attribute regarding 231 the cost of the conservation program (ranging from 0 to 100 euro per capita) was included. 232
[TABLE 2] 233
A main effects fractional factorial design with second-order interactions was used to 234 simplify the construction of choice sets (Louviere et al., 2000) . The final version of the 235 questionnaire contained 120 choice sets (blocked into 20 groups of six choice sets), each 236 formed by the status quo or 'business as usual' option plus two alternative protection 237 programs for GSB (program A and program B). For a better understanding of the trade-offs 238 between the attributes and the alternatives, the choice sets included maps and percentage 239 values (see Figure 2) . The complexity of the choice task was satisfactorily pre-tested in 240 focus groups and through pilot surveys. 241
[FIGURE 2] 242
The proposed payment vehicle was an annual contribution by all Basque citizens to a not-243 for-profit foundation exclusively dedicated to protecting GSB. This payment vehicle was 244 proposed because Basque people are unfamiliar with more typical payment vehicles, such as 245 levies on income taxes (Morrison et al., 2000) . The 'don't know' option was included in 246 order to avoid the 'yea saying' bias (Arrow et al., 1993 ) that could arise because of the 247 respondents' unfamiliarity with the survey. Thereafter, the answers were eliminated from 248 the data set, assuming that these respondents' preferences were similar to those of the rest of 249 the sample. The questionnaire also contained the usual reminder of a budget constraint, as 250 well as an additional 'control' choice set after the sixth choice set with a dominant 251 alternative aimed at identifying respondents' understanding of the choice task. 
252
The survey was administered through in-person computer-aided individual home interviews. 253
The relevant population considered was that of the Basque Autonomous Community, 254 accounting for 1.8 million people aged at least 18. A stratified random sample of 400 255 individuals was selected from the relevant population. The strata used included age, gender 256 and size of the town of residence, following official statistical information by the Basque 257 Statistic Office (EUSTAT). In each of the locations in the Basque Country, the 258 questionnaire was distributed using random survey routes. 259
260

Results
261
Basic statistics 262
The data analysis used 221 completed questionnaires, yielding 1,326 observations, as each 263 respondent faced six choice sets.
6,7 Table 3 shows the descriptive statistics of the socio-264 disposable income (965 euro/month) of the respondents are in line with the population of the 266 Basque Country. The other explanatory/control variables considered in the model estimation 267 stage were HIncome (for respondents' net monthly disposable income higher than €2500), 268
NChild (the respondent's number of dependent children), IdentB (taking the value 1 if the 269 respondent considered herself as having a Basque cultural identity at an above average level 270 and 0 otherwise), NVisit (for the respondent's number of visits to the site during the last 271 year), Conifer (taking the value 1 if the respondent liked pine tree plantations) and Climber 272 (taking the value 1 if the respondent practiced mountaineering or climbing and 0 otherwise). 273 Table 3 also presents the variance inflation factor (VIF) to detect potential multicollinearity, 274 with values greater than 10 indicating high collinearity in the data. All the values are 275 relatively low, implying that multicollinearity problems are not expected in the data. 276
[TABLE 3] 277
Model specifications and estimation results 278
The MNL model was first estimated including interactions with the SEV. The MNL 279 estimations involved numerous specifications with different combinations of the attributes 280 and the SEV in order to account for observed heterogeneity among the respondents' 281 preferences. The indirect utility function used for the MNL specifications is presented in 282 equation (2), with the six attributes (see Table 2 ) in the first row on the right-hand side and 283 the interactions with the SEV in the following two rows. 8 284 7 Although nearly half of the respondents were dropped for the final analysis (thus raising concerns about its representativeness, especially when aggregating individual estimates), we feel that these results are more robust in terms of their reliability. The benefit of higher reliability of the results comes at the expense of slightly reducing the representativeness of the sample. However, the final sample remained representative in terms of age, gender and disposable income.
8 Equation (2) corresponds to the indirect utility function for the status quo option. It includes a constant term because it is considered identifiable by the respondents. The indirect utility functions of the other two alternatives do not include any constant terms, as they are produced from the same experimental design. 
The MNL model estimation results (see Table 4 Finally, the negative coefficient associated with the cost attribute indicates, as expected, that 294 the probability of accepting to pay an annual contribution for protecting the N2K site 295 decreases as the level of the contribution increases (with the effect weakening when 296 respondents' income increases). 297
[TABLE 4] 298
An RPL model was also estimated. Random parameters were selected according to the LM 299 test (McFadden and Train, 2000) . Although random parameters can also be selected using 300 the t-statistic of the deviation of the random parameters, the LM test has been found to be 301 more reliable (Mariel et al., 2010) . This procedure concludes that the coefficients associated 302 with the native forest (Nat) and biodiversity (Bio) are random. 303 should follow, the next step is to choose an appropriate mixing distribution for these 305 coefficients. For this purpose, we use a semi-nonparametric test proposed by Fosgerau and 306
Bierlaire (2007).
9 Based on this procedure, uniform, normal, triangular, and lognormal 307 distributions of the random parameters were tested as shown in Table 5 , using the free 308 software package Biogeme (Bierlaire, 2003; 2008) . According to the test's results, the 309 lognormal distribution was chosen for the two random parameters. 310
[TABLE 5] 311
The estimation results of the RPL model obtained using the software packages Biogeme and 312
Nlogit (see Table 4 ) are very similar in terms of the magnitude and significance levels to 313 those obtained in the previous MNL estimation. The main difference can be found in the 314 value of the random coefficients, although they are not directly comparable because of the 315 use of a lognormal distribution. 316
317
Welfare measures 318
We now present the unconditional simulation of the WTP results as these are generated from 319 out-of-sample populations by randomly sampling each individual from the full distribution 320 (Krinsky and Robb, 1986). Table 6 presents the WTPs for the RPL model in which both the 321 random nature of the two parameters and the effect of the SEV were included. 10 322 9 This procedure tests whether a random parameter of a discrete choice model follows an a priori postulated distribution. Given that the true distribution may differ from the postulated distribution, this procedure expresses the true distribution in a semi-nonparametric fashion using Legendre polynomials (also known as SNP terms). The number of SNP terms must be chosen in advance and a higher number of SNP terms makes the alternative hypothesis more general at the expense of a higher computational demand. These authors argue that two or three SNP terms give a large degree of flexibility, sufficient for most empirical applications.
10 These welfare measures should be taken into account with caution due to the significant number of discarded respondents. unobserved heterogeneity. As the values of the SEV variables entered into the WTP 324 formula, a baseline scenario had to be defined to be used as a benchmark for WTP 325
comparisons. In such baseline scenario all the SEV dummy variables were set to zero and, 326
by setting the values of these variables to one, their effect was examined. In the case of the 327 four dummy variables, the analyzed effect on WTP is associated with: (1) having high 328 Based on these scenarios, Table 9 shows the annual compensating surplus (CS) for different 389 land uses, using equation (1). 390
[TABLE 9] 391
an increase in the land under vineyards is around 1.13 million euro. This can now be readily 393 compared with the wider social benefits of implementing different conservation policies. A 394 moderate, high and maximum enhancement of the ecological values of the N2K site would 395 involve a welfare benefit of 57.37 million euro, 112.04 million euro and 264.93 million 396 euro, respectively. This indicates that, according to the social preferences in the Basque 397
Country, the N2K site ought to be managed in a way that enhances its ecological attributes. 398
Whether this management option would pass a cost-benefit analysis would depend on the 399 cost of implementing a given conservation management option. However, it seems unlikely 400 that the costs of management would be higher than the benefits it provides to society.
12 It is 401 unclear, though -due to a lack of data -which of the management options would show the 402 highest cost-benefit ratio. 403
Finally, it is important to note that policy is not just about passing benefit-cost standards. that from a demand-side perspective there is definitely scope to channel conservation funds 471 on the regional scale into the N2K sites, which, through proper economic incentive 472 mechanisms -such as payment for environmental conservation -could transfer some of 473 these funds to compensate for the losses that local farmers could experience due to more 474 stringent conservation plans. While complementary analysis would be needed to assess the 475 opportunity costs of agricultural land use, this study shows that the scope for reaching a win-476 win solution in N2K sites is likely to be the case, so that conservation funds can be 477 channeled both to invest further in management plans and to compensate local land users for 478 the associated economic sacrifices. 
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